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Introduction
The natural populations of Clethrionomys glareolus (Schreber, 1780), despite a relatively short breeding season, include females and males differing in sexual experience (Bujalska 1983 (Clarke 1956 ). In the experiments that follow we present evidence that sexually naive and sexually experienced C. glareolus differ in several aspects of their social behaviour.
Material and methods

Animals
The bank voles (36 males, 36 females) used in the experiment came from an outbred stock colony reared in the Institute of Zoology, Jagiellonian University in Cracow. The animals were maintained in glass vivaria (40 x 20 x 25 cm) at 18° ± 2°C, on a photoperiod schedule of 14 hr light : 10 hr dark (lights on 06.00 hr). Standard pelleted diet (Rabbit Chow, Motycz, Poland) and water were given ad libitum. Wood shavings were provided as bedding material.
The observations were carried out on 10-15 weeks old, 18-22 g of body weight, sexually experienced and non-experienced males and females randomly allocated to four experimental groups. Sexually non-experienced (NExp) females and males were housed 2 -3 per cage. They were reared in groups o f the same sex starting from weaning, at 21 days of age.
Monoparous males and females were assumed as sexually experienced (Exp) after first litters had been delivered. On the day of parturition, female and male were separated from their pups and used for behavioural test after next 5 -7 days.
Behavioural test
Tests were performed in the male home cage. A single sexually non-experienced (NExp) or experienced (Exp) male was kept in a vivarium for a week before tested. A naive (NExp) female or monoparous (Exp) female was introduced to a male vivarium and behaviour of each sex was recorded separately. Observations were conducted for 10 min between 11 am and 1 pm.
During each test session the total activity was assessed by estimation of non-aggressive and aggressive behaviour. Non-aggressive behaviour was estimated by the latency (in sec) to the first approach and the number o f approaches and followings. The number of attacks (boxings and wrestlings) was used as an indicator of aggressive behaviour.
During the test session the ultrasonic vocalizations of animals were recorded using a QMC ultrasound detector type S25 tuned to 20 kHz. The microphone was suspended 20 cm above the floor of the vivarium. Ultrasounds were monitored through headphones for 10 min. The presence or absence of ultrasonic vocalizations during each of the ensuing 120 five-second-blocks of time (10 min total) were recorded (Nyby et al. 1977) .
Statistical analysis
Comparisons between the four experimental groups were made using a two-way analysis of variance (ANOVA). All the counts were transformed according to the formula: x ' = V x + 0.5 to make the ANOVA assumptions fulfilled. Comparisons of latencies were performed for females and males separately using Mann-Whitney [/-test (Sokal and Rohlf 1981) .
Results
Males and females approached each other earlier when an Exp male was present in home cage than with a NExp male (Fig. la) . This was true during encounters with Exp (p < 0.01) as well as with NExp (p < 0.05) females. Although total activities (number of behavioural interactions: approaches, followings and attacks) tended to be higher in pairs with Exp males and Exp females than other pairs, differences were not statistically significant (Fig. lb) .
The total activity in pair also included a number of male and female attacks toward their partners. Aggressive behaviour, estimated as a percentage of attacks of total activity, increased with the presence of sexually experienced female. This was found for pairs of Exp male tested with Exp female 22.0%, NExp male with Exp female 21.1% , Exp male with NExp female 11.0% and NExp male with NExp female 10.9% of total activities.
The behaviour of females and males was analyzed separately. The results concerning female behaviour are summarized in Table 1 . Total activity of Exp females was significantly higher than that of NExp females (p < 0.01). Exp females attacked males more frequently than NExp females, but differences were not statistically significant. Also behaviour of bank vole males was affected by their sexual experience ( Table 2 ). The total activity of Exp males was higher than that of NExp one (p < Our previous results indicate that in adult bank voles only males produced ultrasounds on a frequency of about 20 kHz (A. Marchlewska-Koj et al., in press). In the present experiments ultrasounds were recorded in all tested groups (Fig.  2a) . There were significantly more calls when Exp males were tested than NExp males but no influence of female sexual experience on vocalizations was found (two-way AN OVA, p < 0.05). As indicated by the latency of the first ultrasonic call (Fig. 2b) the Exp males responded earlier to the presence of females than NExp males did. (Fig. 2) . This finding provides additional evidence that sexual ex perience affects the activity of males.
0.02). No influence of female sexual experience on male behaviour was found. This was associated with a higher number of non-aggressive approaches of Exp males to females in comparison with NExp males (p < 0.01). Aggressive behaviour of males toward females was virtually absent. Only two of eight NExp males exhibited a few attacks toward Exp females (Table 2).
Discussion
Aggression of bank vole females was not modified by previous sexual ex perience, whereas non-aggressive behaviour was. Exp females exhibited higher behavioural activity in the presence of males than NExp females. Females were also able to distinguish between experienced and non-experienced males and showed stronger behavioural preference, expressed by number of approaches, to naive than to Exp males. The ability to distinguish between sexually experienced and non-experienced animals was found also in other rodents. Taylor and co-workers (1989) noticed that male rats exhibited shorter latencies and increased frequency of copulation when they were paired with non-experienced than multiparous females. Higher behavioural activity of monoparous than nulliparous females and males provide additional information about interaction between breeding and non-breeding animals in a bank vole population.
